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© Catheter and guidewire exchange system. 



© A catheter and guidewire exchange system in 
which the guidewire (14) is contained within a 
guidewire lumen in the indwelling portion of the 
catheter (10) and with the guidewire and catheter 
being separated externally of the patient. The cath- 
eter includes a guidewire lumen which is slit longitu- 
dinally (28) along the length of the catheter. The 
guide member (59) is carried by the catheter and 
serves to spread the slit of the lumen to guide the 
guidewire into or out of the slit guidewire lumen. The 
guide member may be advanced along the catheter 
^ and guidewire in zipper-like fashion so that the proxi- 
^mal ends of the guidewire and catheter will be 
CO separated while the distal portions will be merged. 
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CATHETER AND GUIDEWIRE EXCHANGE SYSTEM 



FIELD OF THE INVENTION 

This invention relates to catheters placed in the 
body of a patient such as in the cardiovascular 
system and, in particular, to a system for facilitat- 
ing exchange of such catheters and for transporting 
such catheters to selected sites within the patient. 



BACKGROUND OF THE INVENTION 

Catheters are placed at various locations within 
a patient for a wide variety of purposes and medi- 
cal procedures. For example only, one type of 
catheter is a balloon dilatation catheter which is 
used in the treatment of a vascular stenosis. Such 
a catheter has a balloon at its distal end which is 
intended to be placed, in a deflated condition, 
within the stenosis, and then inflated while in the 
stenosis to expand radially the stenosed lumen of 
the blood vessel. Typically, the placement of such 
catheters involves the use of a guidewire which 
may be advanced through the patient's vasculature 
to the location which is to be treated. The catheter, 
which has a lumen adapted to receive the 
guidewire, then is advanced over the wire, or the 
wire and the catheter may be advanced in unison 
with the wire protruding from the distal end of the 
catheter. In either case, the wire serves to guide 
the catheter to the location to be treated. 

It often becomes necessary, in the perfor- 
mance of a catheter procedure, to exchange the 
indwelling catheter for another catheter, for exam- 
ple, for a catheter having a different size balloon. In 
a typical catheter exchange, the guidewire first is 
removed from the lumen of the indwelling catheter 
Then a longer exchange wire, usually about twice 
the length of the catheter, is passed through the 
catheter to replace the original wire. Then, while 
holding the exchange wire by its proximal end to 
maintain it in place, the catheter is withdrawn proxi- 
mally from the blood vessel over the exchange 
wire. After the first catheter has been removed, the 
next catheter then is threaded onto the proximal 
end of the exchange wire and is advanced along 
the exchange wire and through the patient's blood 
vessels until the distal end of the catheter is lo- 
cated as desired. The exchange wire may be per- 
mitted to remain in place or may be exchanged for 
a shorter, conventional length guidewire. 

A device, referred to as the "monorail" system, 
has been proposed recently which would modify 
the foregoing catheter exchange technique. In the 
proposed monorail system, the catheter is formed 



so that the guidewire is located outside of the 
catheter except for a short segment at the distal 
end of the catheter, which passes over the wire. 
The distal segment of the catheter has a short 

5 lumen which extends from the distal tip of the 
catheter to a more proximally located opening near 
the distal tip. In use, the guidewire is placed ini- 
tially in the patient's vascular system. The distal 
segment of the catheter then is threaded onto the 

io wire. The catheter can be advanced alongside the 
wire with its distal segment being attached to and 
guided along the wire. The catheter can be re- 
moved and exchanged for another catheter without 
the use of the usual double length exchange wire 

15 and without requiring withdrawal of the initially 
placed guidewire. 

Although the proposed monorail catheter sys- 
tem may avoid the requirement for using a long 
exchange wire, it presents several difficulties. For 

20 example, it is not possible to exchange guidewires 
in an indwelling catheter, should that be desired. 
Additionally, the device presents a potential for 
damaging the delicate inner surface of an artery 
from a tension load applied to the guidewire which 

25 would tend to straighten the artery. Also, there is 
an increased risk of guidewire entanglement in 
those procedures where multiple guidewires are 
used, because the guidewires are exposed within 
the blood vessel. It is among the general objects of 

30 the invention to provide an improved device which 
overcomes the foregoing difficulties. 



SUMMARY OF THE INVENTION 

35 

In accordance with the invention, a catheter is 
provided with a guidewire lumen formed through 
the elongate body of the catheter. The guidewire 
lumen is constructed to receive and retain the 

40 guidewire fully within and along the indwelling 
length of the catheter but enables the guidewire to 
extend out of the guidewire lumen for most of the 
proximal portion of the catheter which is exposed 
externally of the patient. The guidewire lumen ex- 

45 tends along the length of the catheter, from its 
proximal end to its distal end. The catheter body is 
slit longitudinally along the guidewire lumen. The 
slit enables the guidewire to extend transversely 
into or out of the lumen through the slit, and at any 

50 location along the length of the slit. The slit may 
extend the full length of the catheter, to the distal 
tip of the catheter except in those catheters which 
have an encircling member at the distal tip, such 
as a balloon, in which case the slit terminates 
proximally of the encircling member, thus leaving a 
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short unslit distal segment. The system of the 
present invention includes a guiding device which 
is slidably carried by the catheter and which serves 
to merge or to separate the guidewire and catheter 
lumen at any location along the length of the 
guidewire or catheter. The guide device has two 
proximal inlet passageways which merge into a 
common distal outlet. The inlets receive the sepa- 
rate guidewire and catheter which exit from the 
common outlet in a merged form in which the 
guidewire is disposed within the lumen of the cath- 
eter. The relative direction of movement of the 
catheter, guidewire and guide device determine 
whether the guiding device merges or separates 
the catheter and the wire. 

When using the system, the guidewire first is 
placed in the patient's vascular system with the 
distal end of the guidewire placed at the desired 
location in the patient's blood vessel. The catheter 
is threaded onto the guidewire which passes 
through the guidewire lumen until the proximal end 
of the guidewire enters the guide device where it is 
guided transversely through the slit in the catheter 
and out of the guidewire lumen of the catheter. The 
guide device is constructed to engage and spread 
the slit in the catheter body while guiding the 
guidewire out of the guidewire lumen. The catheter 
may be advanced into the patient by securing the 
position of the guidewire relative to the guiding 
device and advancing the catheter through the 
guiding device which spreads the slit and guides 
the catheter so that the guidewire lumen wraps 
about and embraces the guidewire. The. catheter 
and guidewire exit from the common branch of the 
guide device with the guidewire in the lumen. In 
reverse operation, when the catheter is withdrawn, 
the guide device separates the catheter and 
guidewire to enable either the guidewire or the 
catheter to be withdrawn independently through its 
respective branch in the guide device. In another 
mode of operation, the guide device may be op- 
erated as a zipper by holding the catheter and 
guidewire stationary and by advancing the guide 
device either in a distal direction to separate the 
wire and catheter or in a proximal direction to 
merge them together. The wire thus is enclosed 
within the catheter lumen along the full length of 
the indwelling portion of the catheter. Thus, it is 
possible to remove the guidewire and replace it 
with another wire if desired without removing the 
catheter from the patient. Except for the distal end 
of the guidewire, which protrudes out of the distai 
tip of the catheter, the guidewire is covered at ail 
times while within the blood vessel, thus reducing 
the risk of injury to the blood vessel intima as well 
as the risk of wire entanglement in multiple wire 
procedures. 

It is among the objects of the invention to 



provide an improved catheter and guidewire sys- 
tem. 

Another object of the invention is to provide a 
guidewire and catheter system in which the portion 
5 of the guidewire which extends along the indwelling 
portion of the catheter is contained within the cath- 
eter but in which the externally disposed portion of 
the catheter does not contain the guidewire. 

A further object of the invention is to provide a 
io device of the type described which enables 
guidewire exchanges to be made through the in- 
dwelling catheter. 

A' further object of the invention is to provide a 
device of the type described which enables cath- 
rs eter exchanges to be made without using exchange 
wires. 

Another object of the invention is to provide a 
system of the type described in which the 
guidewire resides in the indwelling portion of the 
20 catheter and separates from the catheter externally 
of the patient to provide a grippable portion for the 
physician. 

A further object of the invention is to provide a 
system of the type described in which the 
25 guidewire exits transversely of the catheter through 
a slit formed in the catheter wall. 



BRIEF DESCRIPTION OF THE DRAWINGS 

30 

The foregoing and other objects and advan- 
tages of the invention will be appreciated more 
fully from the following further description thereof 
with reference to the accompanying drawings. 

as FIG. 1 is an illustration of one embodiment 

of the catheter, guidewire and guide member of the 
invention in an assembled configuration; 

FIG. 2 is a sectional illustration of the cath- 
eter and guidewire as seen along the line 2-2 of 

40 FIG. 1; 

FIG. 3 is a sectional illustration of the cath- 
eter, guidewire and guide member as seen along 
the line 3-3 of FIG. 1 ; 

FIG. 4 is a sectional illustration of the cath- 
45 eter, guide member and guidewire as seen along 
the line 4-4 of FIG. 1 ; 

FIG. 5 is a sectional illustration of the cath- 
eter and guidewire as seen along the line 5-5 of 
FIG. 1, 

so FIG. 6 is asectional illustration of, the cath- 

eter and guidewire as seen along the line 6-6 of 
FIG. 1; 

FIG. 7 is an enlarged sectional illustration of 
the guide member as seen along the line 7-7 of 
65 FIG. 8: 

FIG. 8 is an end view of the distal end of the 
guide member; 
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FIG. 9 is an illustration of the guide member 
with the guidewire and catheter extending thereth- 
rough and illustrating the manner in which the 
guide member merges the guidewire and catheter; 

FIG. 10 is an illustration of the juncture re- 
gion of the guide member with the guidewire and 
catheter in place as seen along the .line 10-10 of 
FIG. 9; 

FIG. 11 is a broken and partially enlarged 
illustration of an embodiment of the invention in 
which the slit in the guidewire lumen extends fully 
to the distal tip of the catheter; and 

FIG. 12 is a broken and partially enlarged 
illustration of a two lumen catheter in which the slit 
in the guidewire lumen extends to the distal tip and 
in which at least one additional, unslit lumen is 
provided. 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

As shown in FIG. 1, the invention includes a 
catheter, indicated generally by the reference char- 
acter 10 on which a guide member 12 is slidably 
mounted. A guidewire 14 is illustrated as extending 
through the guide member 12. The guide member 
12 serves as a juncture in which the catheter 10 
and guidewire 14 may be merged or separated so 
that the portion of the guidewire which extends 
proximaily of the guide member 12 (to the left as 
seen in FIG. 1) is separated from the catheter 10 
and the portion of the guidewire 14 which is lo- 
cated distally of the guide member 12 (to the right 
as seen in FIG. 1) is contained and housed within 
the catheter 10 except for the most distal end 16 of 
the guidewire 14 which may protrude distally out of 
a distal outlet opening 18 of the catheter 10. 

The catheter 10 includes an elongate, flexible, 
cylindrical main body which may be formed from 
an extruded plastic material such as, for example, 
polyethylene. In the embodiment shown in FIG. 1, 
the catheter 10 is a balloon dilatation catheter used 
in angioplasty procedures and has a balloon 20 
formed near the distal end of the catheter 10 and 
which encircles the catheter body. The balloon 20 
may be inflated and deflated through an inflation 
lumen 22 formed through the body of the catheter 
10. The inflation lumen exie ; .ds from the proximal 
end of the catheter, where it communicates with a 
fitting 24 and extends the length of the catheter, 
terminating in communication with the interior of 
the balloon 20. The fitting 24 is intended to be 
connected to a suitable source of pressurized fluid 
or suction to inflate or deflate the balloon 20. The 
catheter 10 includes a second lumen, indicated at 
26 which is intended to receive the guidewire 14. 
The guidewire lumen 26 may extend the full length 



of the catheter, terminating at the distal outlet 18. 
The guidewire lumen 26 need not extend com- 
pletely to the proximal fitting 24, although it may so 
extend, if desired. 

5 Jn accordance with the invention, the body of 

the catheter 10 is formed with a longitudinal slit 28 
which, when the catheter 10 is viewed in cross- 
section (as FIG. 2), may be considered as defining 
a pair of flaps 30 which normally close together at 

70 the slit 28 to define the enclosed guidewire lumen 
26. As seen in cross-section in FIG. 2, the slit 28 
preferably is formed so that it extends in a gen- 
erally tangential direction with respect to the gen- 
erally circular wall of the catheter. The tangentially 

75 oriented slit has been found to provide a somewhat 
better seal and enables fluids at relatively low 
pressures to flow through the guidewire lumen. 
This enables the guidewire lumen also to serve as 
a low pressure infusion lumen, such as for the 

20 infusion of drugs under low pressure and relatively 
low flow rates. The guidewire lumen 26 may be 
circular in cross-section or may be non-circular; in 
either case, the cross-sectional dimensions of the 
guidewire lumen 26 are greater than the cross- 
as sectional dimension of the guidewire 14 to permit 
relative longitudinal movement between the 
guidewire 14 and catheter 10. 

The proximal end of the slit 28 may terminate 
at or near the fitting 24. In the embodiment shown 

30 in FIG. 1, in which the catheter has an encircling 
member, such as the balloon 20, at its distal end, 
the distal end 32 of the slit 28 terminates short of 
the distal tip 17 of the catheter, thereby leaving a 
distal segment 34 of the catheter 10 which is unslit 

35 and in which the guidewire lumen 26 is defined by 
a continuous, unslit surrounding wall as shown in 
FIG. 6. It should be understood, however, that the 
principals of the invention also are usable with 
catheters which do not have encircling members at 

40 their distal ends and, in those catheters, the slit 28 
may extend fully to the distal tip of the catheter, as 
desired. 

The guide member 12 may be molded from a 
suitably rigid plastic material such as a polycar- 

45 bonate (e.g., Lexan). The member 12 may be con- 
sidered as having a proximal end 34 and a distal 
end 36. An inlet fitting 38 is formed at the proximal 
end 34 and may be formed with a tapered passage 
40 which, in turn, leads into a distally extending 

so bore 42. The bore 42 extends toward a larger 
diameter common passageway 44 which exits at 
the distal end 36 of the member 12. The member 
12 also includes a catheter passageway 46 which 
extends at an oblique angle to the bore 42 and 

55 passageway 44 and merges with bore 42 and pas- 
sageway 44 in the region of their juncture. In the 
illustrative embodiment, a tubular member 48, 
which may be formed from hypodermic tubing, is 
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mounted securely within the bore 42 and has a 
distal end 50 which projects into the common pas- 
sageway 44, adjacent the juncture with the catheter 
passageway 48. The tube 48 defines a guidewire 
passageway and communicates the luer fitting 38 
with the common passageway 44. A spreader 
member 54 is formed in the body of the guide 
member 12 and projects into the catheter passage- 
way 46, the spreader being disposed adjacent the 
distal end of the catheter passageway. 

The guide member 12 may be formed conve- 
niently in two molded halves, separated along the 
passageways with the tubular member 48 being 
placed in the passageways, as shown, when the 
halves of the device 12 are assembled and adhe- 
sively bonded together. When the catheter is of the 
type having an unslit distal segment, it may be 
placed in its respective channel during assembly of 
the guide member 12. 

When the catheter 10 and guidewire 14 both 
pass through the guide member 12, they merge at 
the juncture of the passageways as indicated in 
FIGS. 9 and 10. The guidewire 14 extends through 
the guidewire passageway defined by the tube 48 
and into and through the common passageway 44. 
The catheter 10 extends through the catheter pas- 
sageway 46 and engages the spreader 54 which 
extends through the slit 28 in the catheter 10 to 
spread the flaps 30 apart as indicated in FIG. 10. 
As the catheter advances distally relative to the 
guide member 12, it advances to the juncture of 
the passageways and into the common passage 
way 44 where the guidewire lumen wraps about the 
distal end 50 of the tube 48, and the guidewire 14 
contained within the distal end 50 as shown in FIG. 
3. Thus, when the catheter 10 advances relative to 
the guide member 12 past the distal end 50 of the 
tube 48, the guidewire 14 becomes enclosed within 
the guidewire lumen 26 and the flaps 30 draw 
together under the influence of the inherent resil- 
iency of the catheter body to close the slit 28 of 
the catheter. The guidewire is contained within the 
guidewire lumen from that point to the distal end 
17 of the catheter where it may exit through the 
distal outlet opening 18. 

From the foregoing, it will be appreciated that 
the catheter may be advanced distally relative to 
the guidewire 14 and guide member 12 so as to 
cause the catheter to envelop and contain tho 
guidewire 14 completely within the guidewire 
lumen 26. The guidewire 14 may be advanced 
distally or withdrawn proximally with respect to the 
guide member 12 and catheter. 

The system may be used by first percutane- 
ously inserting and advancing the guidewire 1 4 into 
the patient's blood vessel or other body vessel to 
be treated so that the distal end 16 of the 
guidewire 14 is located in the intended place in the 



patient's vessel. For example only, the invention 
may be used in connection with steerable 
guidewires of the type described in U.S. Patent No. 
4,545,390 to Leary. The guidewire lumen of the 

5 catheter then may be flushed with saline. The distal 
end of the catheter then is threaded onto the proxi- 
mal end of the guidewire which is passed through 
the guide member 12 so that the proximal member 
of the guidewire 14 protrudes out of the inlet 38. As 

10 illustrated in phantom in FIG. 1, a Tuohy-Borst 
adapter 56 may be carried on the luer fitting 38 of 
the guide member. The Tuohy-Borst adapter 56 
may be tightened down about the guidewire to lock 
it securely in place with respect to the guide mem- 

75 ber 12. The physician then may hold the guide 
member 12 and guidewire 14 stationary relative to 
each other (by tightening the Tuohy-Borst adapter 
56) while he advances the catheter 10 through the 
guide member 12. As the catheter passes through 

20 the guide member 12, it is caused to wrap about 
the guidewire as described above so that as the 
catheter is advanced through the patient's blood 
vessels, it will enclose the guidewire at all times 
and fully along the indwelling length of the cath- 

25 eter. At the same time, the proximal end of the 
guidewire 14 always is exposed so that the physi- 
cian may manipulate it as desired. When the cath- 
eter is advanced to the intended location (which 
may be monitored fluoroscopically) in the patient's 

30 blood vessels, the physician will perform the proce- 
dure for which the catheter is designed. In the 
illustrative embodiment of the invention illustrated 
in FIG. 1, the procedure would be a dilatation 
procedure to enlarge a stenosed lumen of the 

35 blood vessel. 

Should the physician have a need to exchange 
catheters, he may do so by holding the guide 
member 12 and the protruding proximal end of the 
guidewire 14 and withdrawing the indwelling cath- 

40 eter. As the catheter is drawn proximally through 
the guide member 12, the flaps are caused to 
separate as they are drawn past the distal end 50 
of tube 48 and spreader 54. As the distal end of 
the catheter approaches the guide member 12, 

45 both the guide member and catheter are slipped 
off the proximal end of the guidewire. Another 
catheter fitted with a guide member 12 then may 
be placed on the guidewire and advanced along 
the guidewire and into the patient's blood vessels 

so as was done with the original catheter. Except for 
the protruding distal end 16, guidewire 14 is con- 
tained completely within the indwelling portion of 
the catheter while the proximal end of the 
guidewire remains exposed so that it may be con- 

55 trolled from its proximal end by the physician. 

Should it be desired to change guidewires 
while a catheter is present in the patient's blood 
vessel, that may be done easily by simply with- 
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drawing the guidewire and replacing it with another. 
During the withdrawal and the replacement, the 
guidewires will be enclosed within the guidewire 
lumen 26 of the catheter 10. 

It should be understood that although the in- 
vention is described, for purposes of illustration as 
being used in connection with a balloon dilatation 
catheter, the invention is not limited to practice with 
that type of catheter and may be used with any 
type of catheter, lead or the like which may be 
placed in a patient by the use of a guidewire. For 
example, FIG. 11 illustrates a catheter which is free 
of encircling members at its distal end. In such a 
catheter, the slit 28 may extend fully to the distal 
tip of the catheter. Such a catheter need not be 
prefitted with a guide member because the distal 
end of the catheter can be inserted directly into the 
proximal end of the catheter passageway 46 in the 
guide member 12. For example, the catheter may 
be a single lumen low pressure infusion catheter 
(FIG. 11) or a multiple lumen catheter (FIG. 12) in 
which the guidewire lumen may be used for low 
pressure fluid communications while a second un- 
slit Jumen may be used for higher pressure fluid 
communications, such as injection of contrast me- 
dia, pressure monitoring or the like. 

It should be understood that the foregoing de- 
scription of the invention is intended merely to be 
illustrative thereof and that other embodiments and 
modifications of the invention may be apparent to 
those skilled in the art without departing from its 
spirit. 



Claims 

1. A catheter comprising: 

an elongate flexible shaft having proximal and 
distal ends and at least one longitudinally extend- 
ing lumen open at the distal end of the catheter; 

a longitudinal slot formed in the catheter shaft 
and extending along and in communication with the 
lumen to enable transverse access to the lumen 
through the shaft. 

2. A catheter as defined in claim 1 wherein the 
slot terminates at the distal tip of the catheter. 

3. A catheter as defined in claim 1 wherein the 
slot has a distal terminal end proximal of the distal 
end of the catheter the aby defining an unsiit distal 
segment of the catheter. 

4. A catheter as defined in claim 3 further 
comprising an encircling member mounted to the 
catheter on the distal segment. 

5. A catheter as defined in claim 4 wherein the 
encircling member comprises a balloon, the cath- 
eter having a second lumen extending through the 
catheter for inflation and deflation of the balloon. 



6. A catheter as defined in claims 1 or 3 further 
comprising: 

a guidewire extending through the slit into and 
through the slit lumen, and out the distal end of the 
s catheter. 

7. A catheter as defined in claim 6 further 
comprising: 

a proximal fitting connected to the catheter 
and in communication with the second lumen. 
70 8. A catheter as defined in claim 3 further 
comprising, in combination: 

means for guiding the guidewire transversely 
into and out of the lumen through the slit. 

9. An apparatus as defined in claim 8 wherein 
75 said guiding means comprises: 

a guide member having means for receiving 
the guidewire and the catheter and means for 
merging the guidewire and the catheter by guiding 
the guidewire through the slit in the catheter and 
20 into the guidewire lumen and for separating the 
guidewire and catheter by guiding the guidewire 
out of the lumen through said slit. 

10. An apparatus as defined in claim 9 wherein 
the guidewire is disposed within the lumen distally 

25 of the guide means and is disposed out of the 
lumen and catheter proximally of the guide means. 

11. An apparatus as defined in claim 9 wherein 
said guide means is constructed and arranged to 
effect such merging and separating in response to 

30 movement of the guide member relative to at least 
one of the guidewire or the catheter. 

12. An apparatus as defined in claim 11 
wherein said guide member comprises: 

a body having a guidewire passageway 
35 extending therethrough and a catheter passageway 
which intersects the guidewire passageway, said 
catheter passageway and guidewire passageway, 
merging into a common passageway. 

13. An apparatus as defined in claim 12 further 
40 comprising means adjacent the intersection of said 

passageways for spreading the slit of the catheter. 

14. An apparatus as defined in claim 13 
wherein the spreading means comprises a spread- 
er member mounted within the body of the guide 

45 member at said intersection and being adapted to 
project through the slit in the catheter into the 
lumen to spread the edges of the slit. 

15. An apparatus as defined in claim 14 
wherein the spreader is located at the distal end of 

so the catheter passageway. 

16. An apparatus as defined in claim 1 further 
comprising: 

a guide member mounted on the catheter and 
having a means for receiving a guidewire and 
55 means for merging the guidewire and the catheter 
by guiding the guidewire through the slit in the 
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catheter and into the guidewire lumen and for sep- 
arating the guidewire and catheter by guiding the 
guidewire out of the lumen through said slit. 

17. An apparatus as defined in claim 16 
wherein the guidewire is disposed within the lumen 
distally of the guide means and is disposed out of 
the lumen and catheter proximaily of the guide 
means. 

18. An apparatus as defined in claim 16 
wherein said guide means is constructed and ar- 
ranged to effect such merging and separating in 
response to movement of the guide member rela- 
tive to at least one of the guidewire or catheter. 

19. An apparatus as defined in claim 18 
wherein the guide member comprises: 

a body having a guide wire passageway 
extending therethrough and a catheter passageway 
which intersects the guidewire passageway, the 
catheter passageway and guidewire passageway 
merging into a common passageway. 

20. An apparatus as defined in claim 19 further 
comprising means adjacent the intersection of said 
passageways for spreading the slit of the catheter. 

21. An apparatus as defined in claim 20 
wherein the spreading means comprises a spread- 
er member mounted within the body of the guide 
member at said intersection and being adapted to 
project through the slit in the catheter into the 
lumen to spread the edges of the slit. 

22. An apparatus as defined in claim 21 
wherein the spreader is located at the distal end of 
the catheter passageway. 

23. An apparatus as defined in claims 13 or 22 
further comprising: 

a tubular member mounted in the guide 
member adjacent the intersection of the passage- 
ways and having a distal end extending toward the 
common passageway, the tubular member being 
smailer in diameter than the common passageway 
to enable the guidewire lumen of the catheter to 
wrap about the tubular member, the tubular mem- 
ber being disposed to receive and guide the 
guidewire into the guidewire lumen of the catheter. 

24. A method for placing a catheter in a patient 
comprising: 

providing a catheter as defined in claim 1 ; 

placing a guidewire in the patient; 

advancing the catheter over the guidewire 
while urging the guidewire transversely into the 
lumen through the slit. 

25. A method as defined in claim 24 further 
comprising: 

removing the catheter by withdrawing the 
catheter proximaily over the guidewire and separate 
ing the guidewire and catheter by withdrawing the 
guidewire transversely through the slit. 



26. A method as defined in claim 25 further 
comprising: 

thereafter providing another catheter as 
defined in claim 1 and repeating the steps defined 
5 in claim 24. 

27. A method as defined in claim 24 further 
comprising: 

effecting a guidewire exchange by removing 
the guidewire and inserting another guidewire into 
?o the catheter through the slit. 
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